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Stimuli-responsive materials respond to changes in their external environment, with 
reversible changes in their physical structure (Schubert 2011). Such stimuli can be 
physical (e.g. light, temperature), chemical (e.g. ionic, pH) or biological (e.g. 
enzymes, receptors) in nature. The ability to respond to stimuli in this way (and 
ultimately tailor the response through synthetic design) makes such polymeric 
materials desirable for a wide range of applications, many of them in the fields of 
bioengineering and biotechnology. One such application is in the field of sensory 
materials. Developing new means of assessing temperature changes has been a 
focal point of research for a long time with increased interest from the biomedical 
field. Certain diseases, such as cancer, manifest temperature changes, resulting in 
an increased demand for diagnostic tools. 
This project aims to develop a new class of thermal sensor materials based on the 
switching of fluorescence. For this purpose fluorophores are being tethered to 
fluorescence-quenching nitroxides via thermo-responsive polymer linkage. The 
highly efficient fluorescence-quenching properties of nitroxides, which are persistent 
free radicals, are well documented in the development of profluorescent nitroxides 
(PFN) as probes for redox states and radical formation (Bottle 2011). 
First generation thermal sensor materials, which exhibit a fluorescence switch upon 
temperature change, are synthesized by combination of controlled free radical 
polymerisation with orthogonal “click reactions”. The inclusion of additional features 
such as solubilizing groups, reference fluorophore and cell-targeting moieties for 
next-generation materials is also being explored. 
Scheme 1Schematic representation of fluorescence switching by the polymeric nanothermometers.
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